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AHHOTaAMSA

KHura 3HakoMHUT uyWTaresns ¢ BUIUMBIMM W3MEHEHUSIMU B
Halel cpesie, CBoeoOpa3HO Mpelynpexaas O Pa3BUTHM TATbHEHITINX
COOBITMH W TOTOBSIIMXCS HOBBIX yaapax 3emMHOW cruxud. Ona
pacckaspiBaeT O pasHbix Bugax HJIO, mnpucyTcTByIOUMX B
IPOCTPAHCTBE 3eMJIH, ¥ O POJIH B JieJIe IKOJIOTNUEeCKOl O€30I1aCHOCTH
cpeapl. [loMumoO 3TOro mpou3BENEHUE MPEIOCTABISAET CBEAECHUS
00 U3rOTOBJICHHBIX KOCMOCOM BEIIECTBaX, MX CBOMCTBaX H
3aKOHOMEPHOCTSIX Pa3BUTHS B 3eMHOM cpee. 3[ech K€ PacKpPbIThI
LN TPUCYTCTBUS KypUpYIOLIel 3eMHOe pa3BUTHE LUBIIN3AIMN U
TMIpeACTaBJIEHbl BOMPOCH! 1151 UX COBMECTHOTO pa3pelieHusl.
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I'maBa 1. TpeBora

CoBceM MaJio OcTaeTcsi BpeMEeHU Ha TO, YTOOBI OCBElaTh U
Jajiee KaKkylo-TO YacTh 3HaHUU, BpeMsi OT BpEMEHU MPUObIBAIO-
IIMX Ha 3eMJIIO C IPYrOM CTOPOHBI.

Bckope npupoaHo co3aHHas Kapycesib OOUIMX HEeMoro/ 1 To-
My MOJOOHOTO 3aCTaBUT AyMaTh JIOJei BOBCE HE O CYIIIECTBE Ka-
KHUX-TMOO0 TaM (hOpM MHOIUIAHETHOTO pa3yma, a O COBCEM IpO-
CTBIX BeIl[ax — MPsMOH 3a00Te 0 caMux cede.

STUM caMbIM 1 Kak Obl TPEACKa3bIBAIO B cCaMOe yiKe OmvKai-
11ee OT HaC BpeMsi BOSHMKHOBEHHE 1IeJIOr0 psijia Tak 0O03HAYEeH-
HBIX TIPUPOTHOTO XapaKTepa KaTaKJIM3MOB, KOTOpPbIE B OYKBaJIb-
HOM CMBICJIE 3aCTaBST BO MHOIOM PACKasAThCs JIIOJEH U 3aroBO-
PUTh HECKOJIBKO TMO-APYTOMY.

[oka mprpojaa IBIIKUT HA HAC CBOEH MTPOXJIaIHOM TEHBIO B SIp-
KW COJTHEYHBIN JIeHb, Mbl BCE HEBOJILHO pacciadiseMcs U He
NPeAYyBCTBYEM OMACHOCTH, KOTOpasi MOKET HACTYIUTD B JIOOOM
MOMEHT.

Tak Ha3bIBaeMble CABUTU T€OIE3UYECKU CJIOKEHHBIX ILIaT-
(bopm 1uTaHEeTHI yKe MPOM3OLUIN, U TOJIBKO JIEHUBbIN HE 3aMETHIT
9TOTO B CUJTy CBOEH MPUPOAHON OCOOEHHOCTH.

3TO rOBOPUT O TOM, YTO COBCEM CKOpO, WJIH yXke B Camoe
Omkaiiee BpeMsl HACTYIHT ellle OIHO TIePeIOMHOe COOBITHE,
a IMEHHO:



M3MeHeHue (paKkTa MmogbemMa akTUBHOM (hOPMBI TTOATPYHTOBBIX
BOJI, B PE3YJIbTATE Yero HECKOJIBKO M3MEHHUTCS BECh TIOBEPXHOCT-
HbIIA GacceitH 3eMHBIX BOJOCKOIUICHHH, UTO, B CBOIO OUEPe/ib, 13-
MEHUT LUK 001l HUPKYJISAIMU BO3AYIIHO-MIOTOUYHBIX Macc, a
BCJIE]T 32 STUM, CMECTUT 30HbI TAK 0003HAUYEHHBIX JIOKIEBBIX IBa-
Kyalum.

Bc€ 10 mpuBeeT K NpsAMOMY 3aTOIUIEHUIO OTIENBHBIX panio-
HOB WJIW YTOJIKOB 3€MJIY, a B PsJIe CIIy4yaeB, U K BCEBO3ZMOKHBIM
KaTakJIM3MaMm JIOXKJEBOTO XapaKTepa.

[luTornia3zMeHHbIe I3MEHEHUsT 3eMHOW CPEeIbl, WM €€ aTMO-
cepsl, OyayT cocOOCTBOBATH TOMY TPOIIECCY, YTO He MO3BO-
JIUT TEM CaMbIM CKOILISIIOLIMMCS B OTJIEJIbHBIX PErMOHaX Maccax
JOXAEBBIX TIOTOKOB IPOJIBUTAThCSI J1ajiee, U OHU BBIHYKICHBI Oy-
AyT OCTaBaThCSl B MECTAX COCPEIOTOUEHHMS IO MPAKTUIECKH BhI-
HY’K/ICHHOU TOJIHOM YBaKyaluu.

Takum 00pa3om, psiJi perMOHOB Halllei IJIaHeThl Oy/IeT Mojl-
BEpKEH MPAKTUIECKOMY 3aTOIUICHHUIO, UTO MTPUBEAET K TOKA eIl
HEU3BECTHOM HaM MaHWKe 1 0011eMy OeJICTBUIO YTOTAIOIIEro Ha-
CeJIeHUs.

Bce 311 cBeieHus He B3ATHI C MIOTOJIKA, a MPUCTIaHbl, TaK CKa-
3aTh, «CBEPXY» HaM JUIsl O3HAKOMJIEHHSI U CBOEOOPA3HOM MO/T0-
TOBKU K JAHHOMY TTPUPOTHOMY SIBJIEHHIO.

KoHeuHo ke, Takue pOrHo3bl He JIeNIaloTcsl MPOCTO TakK, a Co-
CTaBJIEHbl HA OCHOBE MPAKTUUYECKUX HAOMIONEHUI U B3SITHIX JI0-
CTOBEPHO HEOOXOIUMBIX MPOO C y4acTKOB 3eMJTH, TIOCPEACTBOM
THXO OOJIeTaINMX TUIaHeTy Tak 06o3HaueHHbIX HIIO.



Ecnu K10 He BepuT dydecam, TO TIOBEPUTHh TOMY, UTO TaKue
JleTaTeNIbHbIe ammaparsl B Mpejeiax 3eMId eCTh, MPOCTO 00si-
3aH. TOMy €CTh MHOTOUMCJICHHBIC TIOATBEPK/ICHUS U CBE/ICHUS
OT OYEBU/IIIEB.

B camoii kiaccudukanum tak HasbiBaembix HJIO, npucyt-
CTBYIOIIIUX B MpeJiesiaX 3¢MHBIX IUPOT, IMEIOTCS] CBOM TTPUHITH-
NIUAJIbHBIC Pa3IAYMS.

Bcero Ha BoopykeHHM MHOIUIAHETSIH uMeeTcsi 4 BUja CIIyT-
HUKOBOTO HABUTAIIMOHHOTO 00O0PY/IOBaHUsI, KOTOPOE BIOJIHE Jie-
MOHCTPATUBHO MOKHO HAOMIOAATh ¢ 3eMITH.

Bce oHUM mpuKperieHsl K TaKk Ha3bIBAEMBIM UCTOYHHUKAM Te-
HEepaTUBHOM J1e(DOPMAIIMIOHHOW CUJIbI, KOTOPBIE BITOJIHE MOKHO
0003HAYNTh, KAK JIETaTeIbHbIE alapaThl.

®dopMBbl anmapaToB Pa3IMYHBl U MAJIO TIOBTOPUMBI, B CBSI3U
C JIOKQJIBHOCTBIO CTOSIIIUX TIEPe]] HUMU 3a/1a4 U 3arpy30UHbIMU
JaHHBIMU 11 0ONeTa.

Takum 00pa3oM, KaKOH-TMOO0 eMHON KapTUHBI B CBOEOOpa3-
HBIX ITPOTOTHUIIAX JIETATEJILHBIX ANMApaTOB MbI HAOJIOIATh HE MO-
KeM, a TIOTOMY MOKEM TOJIBKO TePAThCS B JOTaJKax O TOM, YTO
3TO BOOOIIE MOXKET OBITh.

EctecTBeHHO, YTO TIpM TaKOW TEXHUUYECKOW TMOAJIEPKKE C
MPAKTUIECKOW JTOCTYITHOCTBIO BO BCE 3€MHBIC YTOJIKU, BILIOTh
JI0 CaMbIX OT/IAJIEHHBIX ¥ TEPMOOIACHBIX, BIIOJIHE PEAIbHO CIIPO-
THO3MPOBATh TO, O YeM ObUIO CKa3aHO BHIIIE, U 1aXe COCTABUTD
CBOEOOPA3HYI0 KapTy TaK Ha3bIBAEMOTO MPUPOJHOTO HABAK[E-
HUSL.



durypupyoiye Bblllie, JICTATe/IbHBIC armaparbl CIIOCOOHBI
camu 0OpadaThiBaTh MH(OPMAIIHIO U TIepeIaBaTh ee B TaK Ha3bl-
BAeMBbIid [IEHTP TEXHUUECKOM MOJIICPKKH.

MexIiiaHeTHasI CTaHIMS TIOJIEPKKK TAKOM CBSI3U CYIIIECTBY-
€T yXKe TaBHO U BpeMs OT BPEMEHHU 00CTyKUBAETCSI COOTBETCTBY-
IOIIMMHU MEXaHM3MaMHU JJIs1 OTCYTCTBUSI CBOEOOpa3HbIl COOEB B
padoTe U NpsMOII Nepeaavyn MOJyYESHHBIX ei0 JIAHHBIX YiKe JaJiee.

Takum 00pa3om, Tak Ha3bIBAEMOE TeOIMTUYECKOe HaOmosie-
HME 32 3€MHOM MOBEPXHOCTHIO MPOU3BOIMTCS MOCTOSHHO, HE
ocTaBJsisi 6e3 BHUMaHHsI OYKBAJILHO BCE M3MEHEHU 1, UTO IIPOUC-
XOZISIT BHYTPY CAMOM I1JIAHETHI.

CrenyiasibHblii aHAJTMTUYECKUIA LIEHTP 10 cOOpYy MOAOOHOTO
pona vHdOpMaIMK OOHAPYXUBAETCs YKe Jajiee U HaXOOUTCS,
MOXHO CKa3aTh, Ha TIOJICTYTAaX K Tak 0003HaYeHHOW CoHeYHON
cHCTEME.

ByKBaJIbHO BCE CBejIeHHsI, B TOM UHCIE U CBEJICHUs, MPeJo-
CTaBJICHHbIE CAMUMH JIIOJIbMU, OJIarofapsi CyIeCTBYIOIIEH CHCTe-
Me UX MHOTOKPATHOTO KOHTPOJIsI, B YKa3aHHOM IIEHTPE aHAJT3H-
pyIOTCs ¥ Ha 6a3e MOTy4YeHHbIX PE3yJIbTATOB JEJIAI0TCS BHIBOJIBI.

Bcnen 3a Humu npunuMatotes perieHusi. [lo xapakrepy wuc-
TIOJTHEHUSI OHU JIeJIATCS Ha TPU KaTeropuy U MOTYT OBITh He3a-
MeIJIUTEIbHBIMK, CKOPOTEYHBIMH MU MTOCTYTATETbHBIMH.

JlesTeIbHOCTh BCEX JIETATENIbHBIX alllapaTtoB, a TaKXke Ipu-
HaJJIeKaIero UM o0OpYIOBaHUS BpeMsl OT BpEMEHH IpOoBepsi-
eTCsl M TAK)Ke aHAJIM3UPYETCS.

Takum 00pa3om, MPAKTUIECKH HIYETO He OCTaeTcsi Oe3 BHU-



MaHMs, a KaXkIbIi KJIOYOK 3eMJIH OTCIIE)KMBAETCSI B OYKBAJILHOM
CMBICIIE.

[TomMuMoO Bcero mpodero Koe-kKakue mpoObl HEMOCPEICTBEHHO
JOCTABJISIOTCS TIPSIMO B paHee MpeICTaBIeHHBINA EHTP sl 00-
Jiee TIIATEJILHOIO WJIN JIETaJIbHOIO MCCeIOBaHMS.

CBoeobOpa3Hasi TOCTaBKA MTPOU3BOAUTCS CIIEIUATBHO CO3/IaH-
HBIMHU [IJI 9TOTO a9POKOCMHUYECKMMHM armaparamu, CKOPOCTh
MpoJieTa KOTOPBIX OUeHb BEJIMKa, Olarogapsi 4eMmy OHU CIIOCOOHBI
OUYeHb OBICTPO MPEOIOJICBATh OIPOMHBIC PACCTOSTHUS, TOCTABJISS
HEOOXOMMBIN MaTeprall HeTIOCPEACTBEHHO B CaM LIEHTP.

EcrecTBeHHO, OMMCHIBATH CaM TIPUHIIMIT PA0OTHI TAKWX arlra-
paroB s ceiiuac He Oyj1y, a TPOCTO YKaxy Ha TO, UTO B CBOEH JiesI-
TEeJIbHOCTH OHU BCE UCTIONB3YIOT CHITY TaK 0OO3HAUEHHOTO SHEP-
TETHUUYECKOro 3a00pa.

dakTUueCcKu, OHM UMEIOT Ha BOOPYKEHUM KBAHTOBO-MEXaHU-
YecKue ABUraTesid, ClIoCOOHbIE YIIPOIIATh UM PACIICTIISATh Cpe-
Jly Ha ee aTOMHBIE cOepeKeHHs.

Bcesikasi papuoynpapisiemasi TUIPaBIMKA 3/1€Ch SIBHO OTCYT-
CTBYET, a BCE MEXaHU3MBbI, €CJIM UX TaK MOXHO Ha3BaTh, MOJUYU-
HEHBI MpolieccaM Habopa SHEPreTUIECKOro XapakTepa CHIIBL.

K coxanenuio, B CHIy IMe4aJlbHO U3BECTHBIX OOCTOSITENILCTB
COCTOSIHMSA JIe] Ha Haller 3emJyie, Mbl HE MOXKeM celyac Wjid B
Ommkaiiiem OyayIieM HaJlaIuTh XOTh KAKOW-TO KOHTAKT C TEMU,
KTO O0OCIyXXMBaeT 1 pa3zpadaTbiBaeT MOJOOHOrO poja arnmapary-
PY, @ 320[JHO OTCBUIAET €€ B MPEAEIIbl JOCATAEMOCTU 3EMIIN.

Takoe cTaHeT BO3MOXKHBIM JIMIIIb B Cy4yae BhIPAKEHUs Ha-



11ero oo0IIero «Ja» u CBOe0OPa3HOroO COIJIachsi CTAHOBJICHUS Ha
MyTh Pa3BUTHUSI UICTUHHO YEJIOBEUECKOW 1IMBUIN3AINY, a HE Ka-
KOU-TO MPohOPMBI €€ MOJIEKYJISPHO TPUMHUTHUBHOM XU3HHU.

[Totomy, Tak Ha3bIBaeMble KOHTaKThI, CAaMO COOOM, HE Mpe/y-
CMOTPEHBI, 2 BO3MOKHOCTh OOIIIEHUST MOXET OBITh MPEI0CTaBJIe-
Ha TOJILKO TAKUM BOT 0Opa3oM, B BUJIE UCIIOTHEHH S TIOCTaBJICH-
HBIX TIepe]] HaMU 33]a4 ¥ OCBEIIeHUsI HEOOXOAMMO HYKHBIX Me-
POTIPUATHI 111 COXpaHEHUsI cTaTyca TOJTHOIICHHOW KWU3HU Ha
Hallled IUIaHeTe.

Mesx 1y Tem, K METOIY KaKOTO-JIMOO MPUHYKICHUS B JieJie TO-
JOOHOTO pofa COTPYAHUUYECTBA HE HAOMIONAETCS, U KaKIbIN BO-
JIEH pelaTh cam, YeM eMy JIMYHO B CBOEH KM3HU 3aHUMAThCSI.

Ho 000 BcéM 3TOM yKe MpaKTUYECKH TOBOPWJIOCH paHee, a
MOTOMY MOMJEM JJaJiee U pACCMOTPUM €Il KOe KAKOW MaTeprall,
O3HAKOMJICHHE C KOTOPBIM MMEET JJIsI HaC BCeX OOJIbIIIOe 3HAYE-
HUE.



I'napa 2. Uckymarwmasi cujia

B nepcriektuBe pa3BUTHSI HOBBIX HAyK Mbl MOXEM ITOCMOT-
peTh Ha MHp TPEIKOB HECKOIbKO MHAYE U TTPAKTUIECKU UCKITIO-
YHTh U3 JIMHUU CBOETO PAcCyX/ICHUSI TaK HA3bIBAEMble TEPMHUHBI
CTApOMOJIHOTO TOJIKA.

3TO HECKOJBKO YIPOCTHUT Hallle ¢ BaMU OOIEHNe, a 320[JHO
M0-CBOEMY COJIM3UT B CBOEH (hopMe HEKOETO 3a0UHOTO paccyxk-
JICHUSI.

Bcem Ham n3BecTHOE IOHATHE COOJIa3HA TOMAAaeT UMEHHO B
paccMaTpuBaeMylo HaMH KaTeropuio, 1 UMEHHO C HUM MbI Ceii-
yac OygeM pa3OMparhesi, KAK TOBOPHUTCS, MIBITASICh yXKe C TOUKU
3peHUs] HAyKH TIOCTaBUTh BCE HA CBOU MeCTa.

Co0a3HOM MOXHO Ha3BaThb JIENO JTOOOTO pojia, Kacarolee-
Cs1 HAMPSIMYIO TaK Ha3bIBAEMbBIX HAIIUX JIMYHBIX MEPKAHTUIIBHBIX
WUHTEPECOB.

Cdepa modoro no xapakrepy codnazHa B JJaHHOM ClTydyae He
Ba)XHA, TAK KaK BO BCEM TOM IIPOCMATPUBAETCS BCETO OTUH TEX-
HOJIOTMYECKU Pa3BUTHIA MOCPEACTBOM CaMOUl MPUPOIb 3eMiu
poIiecc.

OcHOBaHHBIN Ha 0a3e COCTOSHUA BCErO OJHOIO THUIIA BeEllle-
CTBa, HAIll MO3TOBOM IIEHTP CIIOCOOEH YJIaBIMBATh JIUIIb OT/IE/b-
HbIEe JIEKTPOMArHUTHBIE BOJIHBI, TIPEAyCMaTPUBAIOIIHE Bbiese-
HHE KaKON-TO KOHKPETHOUM MPOCTPAHCTBEHHOTO XapaKTepa Ya-
CTOTHI.



OH 3xe crocoOeH HECKOJIBKO Olepexarh YKa3aHHOe COObITHE
Orarogapsi CBoeMy BHYTPEHHEMY OOYCTPOWCTBY U CIIOCOOY JINY-
HO CaMOMY BBIJIEJIATH COOTBETCTBYIONIYIO YacTOTY B TO K€ OKPY-
Karolee MPOCTPAHCTBO.

Takum oOpa3oM, caMm MO3T Ha CBOEH OJIHOBOJTHOBOM YacTo-
T€ WIIET TaK Ha3bIBaEMble COOTBETCTBYIOIIHE YACTOTHI U ITyTEM
NIPUWIOKEHUs yxkKe (PU3UIECKN MOJIEKYISIPHBIX CHJI 33 CUeT TIO-
YaCTOTHOTO JIBVKEHHSI KPOBSIHBIX MOJIEKYJI, IBUTAET CaM MeXa-
HM3M HAIIIero Tejla B Hy)KHOM eMy HaIlpaBJIeHUH, a 3a00HO (o-
KyCUPYET LIeJICHAITPABJICHHBIA CUTHAJI C TOM JKE LIENIbIO.

3TO TOBOPHT O TOM, UTO YEJIOBEK, TIOCPECTBOM CBOETO MO3Ta,
caM BBIMCKMBAeT Tak 0003HaueHHbIE COOJIa3HbI, B CBOIO OUepe/ib,
NIPEJICTaBJICHHbIE OCTAJIbHBIMU TMOJ0OHOTO poa UCTOYHUKAMM,
€CJI OHM HAOMIONAIOTCS B MPOCTPAHCTBE JOCTATOYHO OJIM3KOTO
PacIoJIOKeHUSI.

Takum 06pa3om, IPUPOIHO CO3JAHHAS YACTOTA KAKOTo-JIMO0
3eMHOro co0j1a3Ha MPAKTUYECKU BCEIJia COOTBETCTBYET TAKOTO
K€ posia BOJHOBBIM KOJIEOAHMSM HAIleT0 MO3TOBOTO BEIIECTBA
¥ CIIOCOOHA MPSIMOJIMHEMHO BO3/ICHICTBOBATh HA BECh MEXaHU3M
TeHETMYECKOTO UCTIOJTHEHHUSI, TO €CTh, OPraHU3M.

B 10 e Bpems1, Kax/asi BOJTHOBasi 4aCTOTa — €CTh CBOM MPU-
POOHO co3aHHb coOna3H. CrocoOHOCTh €ro pacno3Harh Ha-
NPSIMYIO 3aBUCHUT TOJIBKO OT HAIIIETO MO3T'a, JTH CIIOCOOHOCTH €10
TIPEJICTaBJISIONIEro BEllecTBa K CBOEOOPa3HOMY MOYACTOTHOMY
Pa3JIOKEHHUIO.

To ectb, MpSIMONIMHEHHOE BO3JEHUCTBIE TaK HA3bIBAEMOTO CO-



Ona3Ha, MIPUPOTHO CO3/IAHHOTO B BHUJIE TaK 0OO3HAYCHHOM Tiepe-
CeKaloIIel MPOCTPAHCTBO BOJIHBI, HA BEIIECTBO MO3Tra CIIOCOOHO
poOyXJaTh B HEM IIPOIIECCHl BHYTPEHHETO JeJIeHUsI, HJTH 1oJa-
CTOTHOTO Pa3JIOKEHHUS.

Takum 0O6pa3oM, B 3aBUCUMOCTHU OT BEJIMUYMHBI YaCTOTHI BOJI-
HBI IIPUPOTHO MICTIOIHEHHOTO COOJIa3HA 3aBUCUT BEJIMYMHA TIPO-
6051 cpeIbl IPEICTABIISIIONIEro caM MO3T BEIeCTBa, 4To, 10 CY-
TH, SIBJISIETCSI €T0 MOPaKeHUEeM TOCPEACTBOM BhIITIE O3HAYCHHOM
BOJTHBI.

ITO 3HAYMUT, YTO YeM CHJIbHEE IPOTHBOCTOSIIIEE Cpejie Bellle-
CTBO MO3ra, TeM MEHBIIINI PUCK MPUCOSTUHEHUS K HEMY KaKO-
r0-71M00 MPUPOTHO BO3HUKAIOINETO COONa3Ha.

Takum 0Opa3oM, pUCK MTPOHUKHOBEHMS cOOIa3Ha B TeJIO Ha-
NPSMYI0 3aBUCHT OT CIOCOOHOCTM MO3Ta YJIaBJIMBaTh T€ WA
WHbIE TIPUPOTHO CO3JJAHHBIE YACTOTHI IPOCTPAHCTBA U MIPOTUBO-
CTOSITh UM YK€ CBOEH TIPUPOIHO CO3JAHHOMN YaCcTOTOM.

Taky1o e 4acToTy MHOT'OYPOBHEBOTO CJIOJKEHHSI MO3T CIIOCO-
OeH COOpYIUTh CaM 3a CYET MPUOBIBAIOIINX 3aIaCOB €JVHUIL U3
3eMHOM Cpe/ibl U €r0 1IeJICHANPABICHHbIX JEUCTBUU B 3TOM Ha-
TIPaBJICHU .

OTUM OOBSCHSIETCS CYHIECTBOBAHME TaK Ha3bIBAEMOW MBbIC-
JIEHHOM (POPMBI 3aIUTHI OT MOCSATATEIBCTB JIOOTO posia codmas-
Ha.

To ectb, Omaromapsi CBOe WHIYKIIMOHHOW CITOCOOHOCTH
BIPBICKMBATh B OKPYKAIOIIYIO CPEly CBOIO JIMUHO BOCIIPOU3BO-
JIVIMYI0 MarHUTOTIOTOUHYIO PAMO3JIEKTPOHHYIO MOIIb, MO3I Ha



OCHOBE MBICJIEHAITPABJIEHHOTO JAEUCTBUSI CBOEOOPA3HO PACIIIETI-
JISIeT Cpelly U YepriaeT 13 Hee 3arac AJIsl CO3AaHMs HOBBIX YPOB-
Hel 110 3alUTe CBOEr0 OCHOBHOTO BEIIIECTBA.

Takum 00pa3oM, OH yBEJMUMBAET CBOE COCTOSIHUE U 3HAYU-
TEJIbHO YCUJIMBAET MO3UIIMY B TJIaHEe TPOTUBOCTOSIHUSI BHEIITHEN
cpene ¢ e€ MOCTOSTHHO MPHCYTCTBYIONIMM BOJHOBBIM KOJIEOaHH-
eM.

371ech HY)KHO MIOHUMATh [J1aBHOE, UTO /7151 MO3Ta — OyKBAJIbHO
BCE B MpHpojie 3eMJIH SIBJISIETCS MPSIMOJIMHEMHBIM COOTA3HOM.

Tonbko B mporiecce KWU3HH, WIM TaK HAa3bIBAEMOTO MOJIEKY-
JIIPHOTO pacro3HABaHWS, OH HAUMHAET IMpUjlararh BCE YCHJIHS
IUIsl TOro, YTOOBl MPENoTBpallaTh paclpoCTpaHsieMble MpPUpO-
JIOH ero OKpyXeHus cOOJIa3HbI U HE BTATUBATHCSI BO MHOTHE EMY
HEHY)XHbIC JIeJa.

Takum BOT 00pa3oM OCYIIECTBIISIETCS TaK 0003HAYEHHAS 9BO-
JIOIMOHHAS JIeATENTIbHOCTh HAIIer0 MO3TOBOTO BElIeCTBa, OCHO-
BaHHAsI HAa MPUHIIMIIAX TaK Ha3bIBa@éMOUM BHEITHEN KOPPEeKIu
BEIIIECTBA, TOCPECTBOM CHJIBI POCTA €r0 MOJIEKY/ISIPHOTO TeJIa.

EcrecTBeHHO, UTO C TOYKM 3peHHUsI TaK 0O03HAYEHHO! reHe-
TUKU BECh 3TOT MPOLIECC BHIIVISAUT HECKOIBKO MO-PYromy.

Ho B npupo/e HeT MHBIX COIAIIEH A, KPOMe KaK paiodJieK-
TPOHHBIX, a 3HAYUT, 1 OCHOBA BCEMY — TaK 0OO3HAUYEHHAsI MPO-
CTPaHCTBEHHAs TEOPUsI PACIPOCTPaHEHUSI KBAHTA.

Hukakoe MOIeKyIsipHO CO3JaHHOE COeIMHEHUE He CITIOCOOHO
BBIJIEJIUTH B CPely KaKyl-JIMOO YaCTOTHOTO XapaKTepa BeIUIH-
HYy, ecii OyJeT CO3/1aHO He Ha e€ OCHOBE, a 3HAYUT, He Oyaer



CITOCOOHO PENPOIYKTUPOBATh, TAK KaK MPOIIECC CBOCOOPA3HOTO
JeJIeHHsI KJIETOYHBIX MACC MPOUCXOIUT TOJIBKO TOJ] BO3/ICHCTBHU-
€M BBIIIIE YKA3aHHOW CHUJIBI.

Takum 06pa3om, MOYACTOTHOE XapaKTepHOEe JIBUKEHUE Cpe-
Il SIBJIsIETCST (DAKTOPOM JTII0OOTO 3apOJKACHUS M CBOEOOpa3HbIM
CIoco60M MocTpoeHust popMbI TaK 0003HAYEHHOTO Tea.

MexaHuka pocta coONa3HOB B U3BECTHON HAM BCEM IPU3EM-
HOM cpejie OYeHb MpoCTa.

OHU BO3HUKAIOT OJIHOBPEMEHHO C TEMH BellleCTBaMU, KOTO-
PbIMU MBI e MPOLYKTHUBHO HACHIIIIAEM CPejly, IEPUOTUUECKH e€
pa3pabathiBasi U yMEHbINAst JO CAMbIX MUHUMAJIbHBIX Pa3MEPOB.

Tak Ha CBeT MOSBJISIIOTCSI HOBOTO THIA KBAHTBHI WU CaMble
MeJIbYaiIlIe YaCTUIIbl CPEeIbl, YKe 3aTeM POXKIAI0TCS aTOMbI U
CaM¥ BElIeCTBA, KOTOPbIe OJIaronojyqHO OITyCKAIOTCs B HaIIly
cpeny U (DOPMHUPYIOT HOBBIE YPOBHM HAIIIETO CO3HAHWS TOJNb-
KO Oarogapsi TOMy, 4TO Halll CAMOCTOSITEJIBHO Pa3BUBAIOIIANCS
MO3T' CTPOMT CBOIO COOCTBEHHYIO 3aIlUTY, IIPU STOM HCIIOJb3Ys
MPaKTUYECKH Te K€ BEIIEeCTBA, YTO U cama IPUPOJIA.

Takum 00pa3oM MO3r y3HAeT Cpely, a OHa ero YaCTHYHOE
NIPUCYTCTBHE, UTO HE JIaeT MpaBa ykKe el caMod IPUHUMATh Me-
PBI U1 CPOYHOM IBAKyallMd MMEHHO TOTO BEIIeCTBa, KOTOPOe
CBOE0OPAa3HO ycTapero.

Kak BuiuTe, He BCE TaK MPOCTO, KaK KaXKeTCsI ¥ BUAUMO TOJb-
KO C TeHETUYECKH MPE/ICTABICHHON CTOPOHBI.

HmeroTcst poriecchl, KOTOPbIE MOATOTABIUBAIOT STU BEJINYH-
HbI ¥ CBOEOOPA3HO MPOJABUTAIOT 10 KU3HHU.



Ha ocHOBe Bcex 3THUX 3aKJIIOUEeHUI, MOKHO CKa3aTh CIEAYIO-
1iee.

[IpenoxpaHeHue HaIero mMosra OT BCSKOTO MPaKTUYECKOTo
coOsia3Ha Ha 3emMJie B BUIe UCTIOJTHEHUST HOBOW CTPYKTYPHO W3-
MEHEHHOW BEJIMYUHBI €r0 MPEJICTABJISIONIErO BEIecTBa SBJISIET-
cs1 CBOe00pa3HOM rapaHTHel MPOICHNs] HAIllel )KU3HH U Ompe-
JeJICHHBIM CIIOCOOOM COXpPaHEHMS MOJICKYJISIPHOTO TeJa.

Takum 06pa3om, Tak 0003HaUEHHAS CTAPOCTh TAPAHTUPOBaHA
JIMIIIb TOMY, KTO BCSUYECKH MBITAETCS TPOTUBOCTOSATh OKPYKal0-
HIeW Cpe/ie CUJIOM CBOETr0 MO3TOBOTO BEIIECTBA B MPSMOM COYE-
TaHWUU C peasibHOW CHJION MPEJICTAaBJICHHOTO TeHETUUECKH Tea.

Bonpoc ke reHeTM4eckoro OMOJIOKEHHUS JIEKUT B HECKOJIb-
KO MHOW KAaTeropuu TeX kK€ BOJHOBBIX MHIYKIUI, HO B 1IEJIOM,
OUYEHb CXOX MO CBOEMY KU3HEHHOMY pa3pelieHHI0

Htak, BeIBOI,.

Bcesikas 3apoxpamoinasicss Ha 3emiie Clila MMEeT XapakTep
CBOOOIHO 0Opa3yIOIIErocsi BemecTBa Moj BO3/IEHCTBUEM CHIIbI
JaBJICHUsI OKPYXKAIOITero MPOCTPAHCTBA M Oarofapsi ero CBOu-
CTBaM PaJIMOMArHUTHOTO TIepeHANPsKeHHSI.

Pa3HOOOpa3HO Mpe/cTaBeHHbIE YaCTOTHBIE pPagHONOTOKH
MIPEJCTaBIAIOT TaK 0O03HAYEHHBIE paJMOMAarHUTHBIE KOJIeOaHM S
Cpe/ibl, KOTOpble 00Pa3yIoT BEIIECTBa HOBOTO TEXHOJIOTMUYECKOTO
nopsiika.

PaspyliiieHHbIe Cpeioll BellecTBa TMPEXHUX O0Opa30BaHUM
MPEJCTaBIAIOT COOOM YacTHIIBI BHOBb 0Opa30BaHHOT'O MPOCTPAH-
CTBa, MaJIO CITIOCOOHBIE K CBOEMY IT0ATOMHOMY BOCCTAHOBJICHUIO.



Bce crapo co3naHHble BelecTBa B BUJE YaCTHII CTPOTO YKJia-
JIBIBAIOTCS] B PsJIbl 3€MHBIX TOPSAKOB €AMHUIL U TIPEICTABIISIOT
UX YacTh, KaK OTPAOOTaHHBIA BO BPEMEHHU MaTepHall.

B T0 e Bpemsi, OH MOkeT ObITh UCTIOIb30BaH BHOBb CO3/IaH-
HBIMH WJIA CO3/JAIOIIMMUCS BEIIeCTBAMU B KAUeCTBE CBOEOOpa3-
HOUW OCHOBHI B JieJIe MCTIOJTHEHUsI TaK 0003HAYEHHBIX TeHeThYe-
CKU MOJIEKYJISIPHO TMPEJICTABJICHHBIX BEJIMYMH.

Takum 06pa3oM, cama MpUPoIA CO3/IaHKS U Pacraja BelecTB
OCTaBJISIET 3a COOOHM IMPaBO TaK OOO3HAYEHHOW MaMSTH, TPU
9TOM, HE pacXojlysl CBOM OCHOBHOM 3arac Ha CO3/1aHKE Ieode3u-
YeCKOI OCHOBBI JTI0OOT0 XapakTepa BHOBb 3apOsK/IAIOIIErocs Be-
IIECTBA.

A moromy, maMsATh TaK CBOOOHO OCTAETCs B JIIOASAX U JOCTa-
€TCsl UM ITPUPOJHO U3 TIOKOJIEHHSI B TIOKOJIEHHE, JIUIIIb IPE/ICTaB-
JI5151 HECKOJIBKO MHYIO (DOPMY CBOETO BBIPAKEHUSI B MOJIEKYJISIP-
HO CO3[JaHHOW OCHOBE TeJa.

STUM CaMbIM MBI JOKa3bIBa€M BCSUECKHU CYIIECTBYIONIYIO pa-
JMOCBSI3b MEX/y MOTYCTOPOHHUM MHUPOM M JKUBBIM, a TaKkKe
yKa3blBaeM Ha TO, YTO Tak 0OO3HaUeHHasl peBEeHCATHMBHAs TMa-
MSITh YeJIOBeKa CYIIeCTBYET U, ECTECTBEHHO, XPaHUT BCIO Ty MH-
opmarmio, KOTOpoi OblIa HajIeeHa MPH KU3HU.

Takum BOT 00pa3oMm, MHI ellle pa3 MOJYePKUBAaeM KU3Hb TaK
Ha3bIBaE€MbIX BEIIECTB M 0€3 pacrpOoCTpaHEHHs] COOTBETCTBYIO-
11el TeOpUr MIPOCTO He OOOUTHUCH.

Tak:ke Hesb3s MPOUTH MUMO U TaK HAa3bIBAEMBIX PaIUOIIIEK-
TPOHHBIX CoMJIalleHui. B 3Tom pazaesne 3eMHOM (PU3UKHU CIUIONTb



Y PSIJIOM OITHU TPOOEJIBI.

Te BeMKHe JOCTUAKEHHUS, YTO CYIIECTBYIOT B TAK HA3bIBAEMOW
siIepHOU (PUBHKE — BCETO JIMIIb JOCTUKEHUS] MHOTOYUCIIEHHOTO
YHCTIa MPAKTUYECKUX M TEOPETUUECKUX a0y KACHUH.

[Tpocto cama npupona 3emMJiiu JI0eIbIBAET TO HEUCTIOTHUMOE
paHee, a IOTOMY U MPOUCXOOUT TO, YTO UMEETCS Ha CErOHSIII-
HUU IeHb.

U cka3zaHo 060 BCEM 3TOM BOBCE HE MTPOCTO Tak, a, Kak TOBO-
PUTCSI, CO CMBICIIOM, UYTO B KAKOK-TO TaM JIeHb KOE€ YTO MOXET
TIONIPOCTY He 3aIlyCTUThCS, WK He cpaboTaTh, IOTOMY KaK Cle-
JJAHO HEMHOT'O HE TaK W IMO-HACTOSIIEMY yKe HE COOTBETCTBYET
CETrOJIHSIIIHEMY JIHIO.

Yr0 KacaeMo paJiMO3JIEKTPOHUKU B LIEJIOM ?

MHoroe 13 Toro, 4to eCThb yXke IPOCTO HEOOXOTUMO, 1 MHOTOE
e HY)KHO yOpaTh TOJILKO JIMIIb JIJISE TOTO, YTOOBI OECIPUIMHHO
HE BO3/ICIICTBOBAThH Ha U TaK Pa3ApakeHHYIO CpPely.

DT10 npsiMas 3a7ja4a YeJoBeuecTBa U OHa Oy/IeT CTOSITh BCer/a,
MOKa OHO CaMO, HaKOHEI], OCHOBATeJIbHO He pa30epeTcsi B TOM,
YTO TaM U K YeMy, U 3aCTaBUT caMO CeOsl MOTYMHUTHCS TIPUPOJI-
HOMY.

B 1iesiom, 1mo jpaHHOM TJ1aBe 3TO, COOCTBEHHO TOBOPS, BCE M
MOKHO YK€ NIEPEXOANTh K U3YUYEHHUIO IPYTMX BOIIPOCOB.

Ocraertcs, npapja, 100aBUTh TOJBKO OHO.

Hawm Bcem HYXHO HalTH cefiuac B ceOe CHITy, 4TOOBI KaK MOXK-
HO ObICTpee N30aBUTHCS OT BCETO TOTO, YTO HAHOCUT CBOEOOpa3-
HBII yIep0 Hallel cpefie ¥ YTBEPAUTD BCE TO 3aKOHOJATEIbHBIM



obOpazom.
DTO €AVHCTBEHHBIM ITyTh K YCIIEXy M 3aJI0T HAILlEr0 HacTOS-
IIEro ¥ OyayLIero 30pOBbl.



I'naBa 3. BceBo3MOIKHBIE BellleCTBA

Mup BelecTB o-cBoeMy pasHooOpaseH. B Hem majio Tak Ha-
3BIBAEMOM CXOXKECTH, HO, B TO K€ BpeMsI, KaKasi-To oOIas ujieH-
TUYHOCTh ITPUCYTCTBYET.

YeMm 3T0 BHI3BAHO?

OOyCIIOBIEHO 3TO TEM, UTO TaK 0O03HAUEHHbI HAMU CAMUMU
KOCMOC, B JIVIIIE MTPE/ICTABICHHBIX MTPUPOION KOCMOOPraHU3MOB,
MPAKTUYECKH TaK XKe KUBET, KaK ¥ MbI C BAMH, & 3HAYUT, TIOJIb-
3yeTcst TEMHM K€ BEIIECTBAMU WM, B OCHOBE CBOCH, X KOHCTaH-
TamH, Ha 6a3e KOTOPBIX U CO3/IaeT BCe TaK 0003HAUYEHHOE HOBOE.

To ecth, KOCMOC — U €CTb 10 CBOEH CYTH BCE CcTapoe, HO CO-
3[JaHHOE TT0-HOBOMY B YCJIOBUSIX ISl HETO K€ TIPUEMIIEMbIX.

['oBOpHT JI 3TO O TOM, YTO CaM KOCMOC, KaK BUJIONPE/ICTaB-
astoree cedst CYIIeCTBO MOXKET B IIeJIOM IPeCTaBIATh COOOM
KaKoe-TO TI0-0cO00MY CJIOKHOE BEIeCTBO, KOTOPOE MpU CBOEM
MIOJTHOM pa3dope OyaeT MMeTh CaMble TIPOCTHIE, €T0 COCTABIISIO-
e eIUHULIBI?

B npuHnumne, 310 Tak U ecTh, C TOH JIMIIb Pa3HUIIEH, YTO TaK
0003HaUYEHHBIEC €IMHUIIBI 3eMHOTO TIOPsIIKA HECKOJIBKO OT/IMYa-
I0TCSL OT TeX KOCMUYECKH IMpPEJICTABICHHBIX KOHCTAHT, YTO CO-
CTaBJISIIOT CaMH BEIIECTBA OTPOMHBIX TIPOCTOPOB KOCMOCA.

B yeMm ux cymecTBeHHOE pa3nuuue?

Pa3HOCTb COCTOUT B TOM, YTO IPH3EMHbIE EIUHUIIBI — ECTh He
YTO MHOE, KaK IIETIOYKH YCTOSIBIIUXCS B Cpejie AaTOMHOTO XapakK-



Tepa COeTMHEHUI, 2 KOCMUYECKUE — UMEIOT BH/T 00Jiee CIIOKHBIX
9JIEMEHTOB, XOTS M OCHOBAHHBIX Ha TeX K€ KBaHTaX.

Takum 06pa3om, KBaHT 3eMHOT'O TTPOMCXOXKICHU S, UK caMast
MeJIbuanIlas 4acTula, poxkJIeHHAs: B 3eMHbBIX YCIOBUSIX, HEMHO-
ro OTIMYAETCS OT KBaHTa KOCMHUYECKOTO U, B MEPBYIO OUYEPE/Ib,
CBOMM IPAKTUYECKUM BECOM.

Becy comyTcTByeT Tak 0003HAYEHHBIN JIEKTPOHHO CMOYJIH-
POBaHHBIN 3apsiJl, MOJYMHEHHbIN CBOEMY CITUHY BpalllEeHUsI U Bbl-
paKaloIMii OOIIYI0 YacTOTY JIBUKEHUSI TaK HAa3bIBAEMOT'O IPH-
POAHO Pa3feJIEHHOrO0 KBAHTOBOI'O COEUHEHMSI.

DTO HOBOE MOHSATHE B KOCMUYECKON (PUBUKE U OHO AOJKHO
OBITh HAMHM YK€ CETOJHSI PACCMOTPEHO.

CaMm KBaHT — IO CyTH jejia MPUPOAHO-KOCMUYECKUI IJIeK-
TPOH.

DTO TOT caMblii MUHUMAJIBHBIA 3aps] Cpebl KaKoro-ianoo
MPEJCTaBJIEHHOIO KOCMOCOM BEIeCTBa, KOTOPBIA BOOOIIE MO-
JKeT CyIIECTBOBATh B IMPUPOJIE.

CaM 371eKTPOH €CTECTBEHHO COCTaBJIEH M3 TaK HAa3bIBAEMbIX
TMIOJTY3JIEKTPOHOB U TaK JaJiee, HO YKa3aHHBIE eJUHUIIBI TaK 000-
3HAYEHHOTI'O 3apsiia yke HE UMEIOT.

[TpakTryecku, OH Kak Obl paclieryieH B MPOCTPAHCTBE U CO-
OupaeM TOJILKO TIOJT BO3/IEHCTBHUEM CHJIBI JABJICHUS] POCTA TIPEe/I-
CTaBJIEHHOW KOCMOCOM CPE/JIbl.

BriosiHe ecTtecTBEHHO, YTO MPUPOAHO CO3/IaHHBIA KOCMUYE-
CKHU 3JIEKTPOH OTIIMYAETCS OT 3€MHOIO, M €ro Tak 00O3HAYEH-
Hble OpOUTATLHBIC TIO3UITUH 3HAYUTEIIHHO CHITbHEE.



OH ropasyio ycroiumBee B Cpelie U CIOCOOEH BbIIEPKUBATH
OYeHb OOJbIINE HArPY3KU.

B KOHEYHOM HTOre, BCE 3aBHCUT HAIPSAMYI0 OT CaMoro Co-
OMpaeMoro KOCMOCOM BEIECTBA, WM OT CaMOi OObIKHOBEHHOM
PaJMOCKONIMYECKON KOCMUYECKOM MbUIN, KOTOpasi IPUCYTCTBYET
NPAaKTUYECKU BE3/Ie M MMEHYeTCsl Tak 0003HAYEeHHBIM KOCMIYe-
CKHUM IUIAHKTOHOM.

Ha ocHoBe 3TOro miuaHkToHa U (hOpMHUPYIOTCS paHee 000-
3HAUEHHBIE JIEKTPOHBI, NIEPEXOAAIINE B KBAaHTHl M CO3/1AI0INE
CBOeOOpa3Hble TO3WIMK TOTO WM WHOTO BHAA KOCMHYECKH
IIPEACTABIEHHOTO BELIECTBA.

Takum 00pa3oM, BCS 3€MHOIO IPOMCXOXKIECHUSA (pU3MKa
HECKOJIKO OTJIMYAETCS OT MPUPOIHO KOCMMYECKOM, a 3HAYMT,
3aKOHBI 36MHOM CPeJbl MOT'YT HE COOTBETCTBOBATh 3AKOHAM Pa3-
BUTHS1 KOCMOITPOCTPAHCTB.

ITO 3HAUUT, YTO MPUMEHSEMbIE B TEXHOJIOTUSAX Tak 0OO3Ha-
YEHHBIE CTPYKTYPHO MOJIEKYJISIPHbIE COEAMHEHN ], CO3JAHHBIE HA
OCHOBE 3€MHBIX aTOMOB, MOTYT HE BBIJEPKaTh COOTBETCTBYIOLIE-
IO JIaBJIeHUs1 aTOMOB KOCMHUECKUX, U JII0OOH MPAaKTUYECKU CO-
3[aHHbI Ha 3eMJie arperar IpocTo KaHeT B Oe3/iHy, Oyaer co-
AKEH WM pa3JaBJieH OrPOMHBIM KOCMUYECKUM JABJIEHUEM.

Jl1g co3gaHus Tak Ha3bIBAEMbBIX TEPMOYCTOMYMBBIX arlllla-
paToB, HEOOXOAMMBI HECKOJIBKO WHbIE TPYIITBl MPUMEHSEMbIX
B KOCMOCTPOEHMM MaTe€pUasioB, JOObIYa KOTOPBIX MOKa OYEHb
TPYAHOAOCTYITHA, HO BCE € BO3MOXHA 371€Ch, HA 3EMJIE.

Peub, KOHEYHO k€, MOXKET MITH TOJIBKO O TaK Ha3bIBAEMOM



3eMHOM Sifpe.

HimenHO ero mpeObIBaloIast BHYTPH IUIAHETH CTPYKTYpa 00-
JajaeT HeoOXOOVMBIMUA KOMIIOHEHTaMU ISl TIOMOOHOTo poja
CTPOWTENILCTRA.

[Totomy, cBoeoOpa3HOE pa3BUTHE HOBBIX 3€MHOI'O XapaKTepa
TEXHOJIOTUH TaK e HEOOXOIUMO, KaK U BCE OCTaJIbHOE, UTO CBSI-
3aHO C TaK 0O03HAYEHHOM IOJIE3HOCTBIO.

Camoe 171aBHOE B 3TOM BOIIPOCE — «HE TIEPErHyTh MaJIKy», TO
€CTh He HaJleJIaTh IJIyIOCTEeH, a COOTBETCTBYIONINE TEXHOJIOTUN
IIPUIYT, KaK TOJIBKO Ha CAMOM 3eMJIe CTAaHET rOpa3Jo CIIOKOMHEE,
HACTYMUT OOIIUIA MUP U TIOPSAOK.

CriocoOHOCTh YeJloBeKa HECKOJbKO OrpaHUYMBATh CBOU
HEeyeMHbIe BO MHOTHIX KU3HEHHBIX BOIIPOCAX MHTEPECHI — U €CTh
TOT CaMBbIii 3AJI0T OY/TyIIEro CIIOKOUCTBU S U OOITIEr0 MUPOTIOPSI/I-
Ka.

A moKa J10 3TOro ele o4YeHb J1ajaeKo, Mbl OyIeM paccMaTpH-
BaTh BOMPOCHI, HAMIPSIMYIO CBSI3aHHBIE C KOCMOCOM M HETOCPe/i-
CTBEHHO MPOUCXOKAEHUEM YeJIOBEKA.

10, TaK CKa3aTh, IJIs1 TOr0, YTOOBI HEMHOI'O OTBJIEYLCS OT IO-
BCEIHEBHBIX JIEJT M IMOCIIOCOOCTBOBATh CBOEMY JIMYHOMY CaMO-
00pa30BaHMUIO.

[ToTomy, mepexomum B CIEIYIONIYIO TIJ1aBy, YTOOBI TIOITBEP-
JIUTh CKa3aHHOE U HEMHOT'O TTPOCBET/IUTD YM, 3a0UTHIN IO OTKa3a
BCSIKOM 3€MHOU HEHYKHOCTBIO.



I'naBa 4. MoJieKyJSIpHO BbIpaKeHHas
yacrora. IIporon cpeapl

Eciu roBopuTh O XKUBBIX CYIIECTBAX, B TOM YHCIIE, KOHEYHO
e, ¥ 0 JIIONISAX, TO HeJIb3s He CKa3aTh CIEMYIOIIEro.

Besaxkoe x1Boe U3gaeT 3BYyK.

XoTs, 1O CyTH, TOT CaMblil 3ByK, TaK CKa3aTh, HE KMBOTO Xa-
pakTepa, a OOBIKHOBEHHOE MTPUPOJHOE 3ByYaHHUe, B BUJIE TIEPHO-
JIMYECKU M3/1aBaeMOM YaCTOTHI.

Yro 3710 BOOOLIE TAKOE U MOYEMYy cefuac 3TOMY YAeIseTcs
BHHUMaHUE?

[Mocrapaemcs pa3o0paThesi B STOM BOIPOCE, KAK MOXKHO, ITPO-
111e, HO ¢ OOBSICHEHHEM TPUYNH B HECKOJIBKO YCIIOKHEHHOM Ba-
puaHTe.

[MpakTyecku BbiiesisseMasi B MPOCTPAHCTBO YacTOTa — €CTh
HE 4TO MHOE, KaK OOBIYHOEe KoseOaTesIbHOe IBMKEHUE TPHUCYT-
CTBYIOIIMX B MOCTPOEHUU BHYTPEHHEW Cpe/lbl TOTO WM MHOTO
BHUJIA CYIIECTBA TaK OOO3HAYEHHBIX aTOMOB, a €CJIM TOYHEe, TO
UX 2JIEKTPOHOB.



Konen 03HaKOMUTEJLHOI'O
¢dparmenra.

Tekct npenocraBieH OO0 «JIutPec».

[IpounTaiiTe STy KHUTY LIEJIMKOM, KYIIUB TOJIHYIO JIETATbHYIO
Bepcuio Ha JIutPec.

Be3ormacHo oriaTuTh KHATY MOKHO OaHKOBCKOH KapToit Visa,
MasterCard, Maestro, co cuyera MOOMJIBHOTO TesiehOHa, C TiIa-
Te)KHOro TepMmuHaia, B cajoHe MTC wmm Cesa3HoOHM, uepe3
PayPal, WebMoney, Aunexc./lensru, QIWI Komenek, 60Hyc-
HBIMU KapTaMu WK APYTUM YI0OHBIM Bam crioco6om.
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